This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



4 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



( 19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
8 February 2001 (08.02.2001) 





PCT 



(10) International Publication Number 

WO 01/09009 Al 



(51) International Patent Classification 7 : 



B65D 83/44 



(21) International Application Number: PCT/NL00/00546 

(22) International Filing Date: 31 July 2000(31.07.2000) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

1012754 



English 
English 



30 July 1999 (30.07. 1999) NL 



(71) Applicant (for all designated States except US): PACK- 
AGING TECHNOLOGY HOLDING S.A. [LU/LU]; 23, 
rue du Fort Neipperg, L-2230 Luxemburg (LU). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only)'. VAN'T HOFF, Jaap, 



Herman [NL/NLj; Pijlstraat 9, NL-3263 BK Oud-Beijer- 
land (NL). 

» — — 

(74) Agent: PRINS, A., W.; Vereenigde, Nieuwe ParkJaan 97, 
NL-2587 BN The Hague (NL). 

(81) Designated States (national): AE. AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ. CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE. ES, FI, GB, GD, GE, GH, GM, HR. 
HU, ID, IL, IN, IS, JP, ICE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK. MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 

[Continued on next page J 



(54) Title: PRESSURIZED PACKAGE COMPRISING A PRESSURE CONTROL DEVICE 



< 



O 




(57) Abstract: The assembly comprises a package (2) and at least one outlet 
(4), wherein, in use, an inner space of the package is filled with a fluid (12) to 
be dispensed via an oudet. In the inner space of the package, there prevails a 
pressure which can vary. The assembly further comprises a pressure control 
device (22) for feeding to the outlet, via the pressure control device, the fluid 
(12) at a predetermined constant pressure. 



WO 01/09009 Al 



Will 




IT, LU, MC, NL. PT, SE), OAPI patent (BF, BJ. CF, CG 
CL CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— With international search report. 

~ Before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments. 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations "appearing at the be*in- 
mng of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



Intern lal Application No 

PCT/NL 00/00546 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B65D83/44 



According to international Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by class if icaiion symbols) 

IPC 7 B65D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal , PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to datm No. 


X 
Y 


EP 0 931 734 A (0REAL) 
28 July 1999 (1999-07-28) 

the whole document 




1-3,8, 
10, 

13-15, 

17,19-21 

5,7,9 


Y 
A 


EP 0 583 825 A (BELGIUM SPRAY ACCESSORY 
FACTOR) 23 February 1994 (1994-02-23) 
the whole document 


7 
1 


Y 


EP 0 826 608 A (KY0WA IND CO LTD) 
4 March 1998 (1998-03-04) 
the whole document 


5,9 


A 


W0 82 00450 A (HERDING W) 

18 February 1982 (1982-02-18) 

page 5, last paragraph -page 7, paragraph 

1; claim 16; figure 1 


1,17 






/— 




j yj Further documents are listed in the continuation of box C. 


jy | Patent family members are listed in annex. 


0 Special categories of cited documents : 

■A' document defining the general state of the ait which is not 
considered to be of particular relevance 

•E" earlier document but published on or after the international 
filing date 

- L" document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

•O" document referring to an oral disclosure, use. exhibition or 
other means 

! 'P' document published prior to the international filing date but 
later than the priority date claimed 


T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X" document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the ctaimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&* document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


22 November 2000 


30/11/2000 




Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
TeL (+31 -70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Pern ice, C 



Form PCT/1SA/210 (second sheet) {duty 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C(Continiiation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Intern ial Application No 

PCT/NL 00/00546 



Category 



Citation of document, with indication, where appropriate, of the relevant 

GB 2 034 824 A (DIAMOND G B) 
11 June 1980 (1980-06-11) 
the whole document 



passages 



Relevant to claim No. 



1-21 



1 



Form PCT/lSA/210 (continuation of second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

... ormatlon on potent family members 



Intern lal Application No 

PCT/NL 00/00546 



r dicii i uocumeni 




r^uDiicaiion 


Patent family 




rTJ Dl ICciU o n 


cited in s arch report 




date 


member(s) 




dat 


CD no^1 71/1 

tr uyoi/o4 


A 


0Q_n7_i QQQ 

£&— u/— xyyy 


FR 


2774077 


A 
rt 


^O— H7— 1 QQQ 








JP 


3024112 


D 
D 




- 






JP 


11263385 


A 
M 


OQ. HQ— 1 QQQ 


CD ACQQOOt 


A 




BE 


1006130 


A 
M 


1 7«nK-1 OQA 
1 / UD 137*1 








Alt 

AU 


AA77**1 
OO/ / J 1 


B 


04-04-1996 








AU 


4466793 


A 


24-02-1994 








CA 


2103958 


A 


20-02-1994 








JP 


6199377 


A 


19-07-1994 








US 


5341968 


A 
M 


< in_AQ_1 QQA 








ZA 


9305870 




A 
M 


UO" UO 1734 


CD AO AH Q 

tr Uo^OOUo 


A 

A 


n>i— n^ i qqq 

u**— uj- iyyo 




NONE 








WU o^UuhoU 


A 

A 


i o_no 1 qqo 


LH 


£COA£Q 


A 


1 R— 1 1 —1 QOC 








AT 


15997 


1 


ID 1U l?OD 








AU 


7419981 


A 


02-03-1982 








DE 


3172617 


D 


14-11-1985 








EP 


0057226 


A 
M 


1 1 OQ9 








JP 


2012628 


D 
D 


99— n^— i Qon 








JP 


57501723 


T 
1 


9 A— HQ— 1 QQO 






- 


US 


4487334 




A 
M 


11—1 9—1 QQil 


UD dUj^OdH 


A 

A 


1 1 — HA— 1 QQfl 


US 


4257560 


A 


9>1 — H^— 1 QQ1 








AR 


218405 


A 
M 


jU"UD l?OU 








BE 


879978 


A 


n^— n^— i oon 








BR 


7907323 


A 


nc— no— i qqo 
ud — uo~iyou 










1106808 


A 
M 


1 1 — HQ- 1 QQ1 








DE 


2945600 


A 
A 


99— AC— 1 QQH 

ud— lyou 


- 






ES 


485888 


A 


16-05-1980 








FR 


2441429 


A 


13-06-1980 








IL 


58683 


A 


31-12-1982 








JP 


55104668 


A 


11-08-1980 








MX 


149279 


A 


07-10-1983 








ZA 


7906045 


A 


31-12-1980 



Form PCT/1SA/210 (patent family annex) (Juty 1992) 



1 1 




v i 

. '■ 1 

. . • " ' ■• -'1 

; - • • . • ■ - ■ ■ ;;1 

* - aj 

. ' -a 

• .'. . . . • " ■ ,'• . % 

ji.-j.-" **.* J ^ ' • -tiflLAt;'^.-: . , \ v..-.: • , . , in£. ........ Jl 

i 



WO 01/09009 



PCT/NL00/00546 



PRESSURIZED PACKAGE COMPRISING A PRESSURE CONTROL DEVICE 

■ 

The invention relates to an assembly comprising a package and at 
least one outlet wherein, in use, an inner space of the package is filled with a 
fluid to be dispensed, wherein in the inner space of the package there prevails 
a pressure for enabling dispensing the fluid via the outlet, the assembly 
5 further comprising a pressure control device connected to the outlet adjacent 
the outlet, for feeding the fluid to the outlet via the pressure control device at a 
predetermined constant pressure which is independent of and less than the 
pressure prevailing in the inner space of the package, the pressure control 
device comprising a housing provided with an inflow opening, an outflow 

10 opening and a fluid flow path extending in the housing between the inflow 

opening and the outflow opening, the inflow opening being in fluid connection 
with the inner space of the package and the outflow opening being in fluid 
connection with the outlet, the pressure control device being located in the 
proximity of the outlet and further comprising a controllable seal for releasing 

15 and closing the fluid flow path and a pressure sensor element accommodated 
in the housing for movement between a first and a second position, the 
pressure sensor element in the first position controlling the controllable seal to 
release the fluid path and in the second position controlling the controllable 
seal to close off the fluid path, the pressure sensor element on the one hand 

20 being exposed to the pressure prevailing in the fluid path downstream of the 
controllable seal, and on the other being exposed to a predetermined force 
which, in use, determines the predetermined pressure, wherein, in use, the 
pressure sensor element moves in the direction of the first position when the 
pressure prevailing in the fluid flow path downstream of the seal drops below 

25 the predetermined pressure determined by the predetermined force and the 

pressure sensor element moves in the direction of the second position when the 
pressure prevailing in the fluid flow path downstream of the seal rises above 
the predetermined pressure determined by the predetermined force. 
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Such assembly is known per se. In this respect, one may think of an 
aerosol can, a vessel or a bag-in-box, filled with a fluid to be dispensed. This 
fluid may be a gas as well as a liquid. When a fluid is a liquid, this may also be 
a viscous liquid. In this patent application, "a fluid" is also understood to mean 
a cream, prste, gel, powdery substance and possible combinations thereof. 

Known examples are aerosol cans for dispensing an atomized liquid, 
vessels for dispensing liquids such as beer, bag-in-box for dispensing products 
suitable for consumption, such as coffee concentrate, ketchups, etc. 

Hence, the invention relates to packages filled with liquids and/or 
gases and/or powder, while the inner space of the package containing the 
product to be dispensed is pressurized for dispensing said products. For 
pressurizing the inner space, use can be made of, for instance, an inert 
propellant, such as nitrogen. 

A device in the form of spray for an aerosol of the type described in the 
preamble is known from EP-A-0826608. In this known device, the pressure 
sensor element is provided with a chamber communicating with the outside 
air, which chamber accommodates a spring for generating said predetermined 
force. Included in the chamber is a diaphragm which is movable in axial 
direction of the chamber. On an inner side of the chamber, the spring presses 
against a first side of the diaphragm. On a second side of the diaphragm, 
opposite the first side of the diaphragm, a pin is attached to the diaphragm 
which, through up and down movement of the diaphragm, can close or release 
the fluid path. On the second side, the diaphragm is exposed to the pressure 
prevailing in the fluid flow path. 

A problem of the known device is that it does not operate accurately 
during pressure control. According to the insight of the invention, in the 
known device, the diaphragm also influences the control of the gas pressure. 
Indeed, the diaphragm has a certain rigidity and a limited freedom of 
movement. Further, the spring provides rather an inaccurate reference force 
exerted on the diaphragm. This reference force codetermines the pressure set 
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by the pressure control device. Further, the set pressure is also dependent on 
the atmospheric outside pressure to which the diaphragm is exposed. 

The object of the invention is to provide a solution to this problem and 
the invention is characterized in that the pressure control device comprises a 
gas tight chamber, the pressure sensor element comprising a plunger 
accommodated in the chamber for movement in an axial direction of the 
chamber between the first and the second position, the space enclosed by the 
plunger and the chamber being filled with a gas for generating said 
predetermined force and the plunger being movable between the first and the 
second position in a direction parallel to the direction of the fluid path at the 
controllable seal. 

Since the setting of the position of the plunger is only a result of the 
pressure prevailing in the fluid flow path and the pressure in the chamber; a 
highly accurate control is effected. Moreover, the position of the plunger 
between the first and the second extreme position does not affect the sum of 
the forces to which the plunger is subjected. This means that the pressure " 
control is realized in a very accurate manner. 

Because the plunger is movable between the first and the second 
position in a direction of the fluid path at the controllable seal forces of the 
flow of fluid acting on the plunger will not cause friction between the plunger 
and the housing during movement of the plunger. It also follows that according 
to a practical embodiment of the assembly the plunger is generally movable 
between the first and the second position in a direction parallel to a direction 
from the inflow opening to the outflow opening. Preferably the controllable 
seal is movable in a direction parallel to the fluid path at the controllable 
seal. This has also the advantage that forces acting from the flow of fluid at 
the seal and/or plunger will not cause friction between the plunger and/or 
controllable seal on the one hand and the housing on the other hand during 
movement of the plunger and/or controllable seal between the first position 
and the second position. In practice, the package can, for instance, be filled 
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with the fluid for 90%. The remaining 10% can be filled with an inert gas for 
obtaining the prevailing pressure in the package. Preferably, this prevailing 
pressure is chosen to be relatively high, so that always sufficient pressure is 
present for generating the predetermined constant pressure which, after all, is 
5 lower than the prevailing pressure. However, it is also possible to fill the 

package with the fluid up to 95%. The remaining 5% is then utilized for being" 
filled with the inert gas for obtaining the prevailing pressure. This prevailing 
pressure can then be chosen to be higher than the prevailing pressure in the 
example where the vessel is filled with the fluid for 90%. Indeed, if the amount 

10 of fluid in the package decreases to zero, it can then be effected that the inert 
gas added still generates a sufficient pressure in the package for obtaining the 
predetermined constant pressure. 

In particular, it holds that the pressure control device is included in 
the inner space of the package. However, it is also possible that the pressure 

15 control device is provided outside the package. A possible use is the tapping of 
beer. This involves the assembly being used for dispensing an inert gas which 
is fed to an device known per se at the predetermined constant pressure. With 
the supply of the inert gas, this device draws off beer from another vessel filled 
with beer. In this example, the outlet of the assembly may comprise a coupling 

20 to which hoses can be attached, which pass the inert gas at the predetermined 
pressure to the known device for tapping beer. The outlet may then further 
comprise a shut-off valve for opening and closing the outlet. This shut-off valve 
can, for instance, be opened when the outlet is connected to the hose passing 
the inert gas to the device for tapping beer. 

25 Hence, according to the invention, the pressure control device may be 

arranged both inside and outside the package. 

In particular, it applies that the gas tight chamber is manufactured 
from a metal. This minimizes the chances of gas leaking away from the 
chamber, so that the accuracy of the pressure control device is guaranteed for 

30 a long period. 
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On the outside of the package, the outlet may be provided with a shut- 
off valve for opening and closing the outlet. The shut-off valve may consist of 
the push button known per se, which also includes a relatively small opening 
for atomizing the liquid. The push button then also forms a spray head. The 
package may consist of a can. 

According to a preferred embodiment, it holds that the pressure 
control device comprises at least one sealing element, such as a rubber ring 
and the controllable seal comprises a bar-shaped element connected to the 
plunger outside the space enclosed by the chamber and the plunger, while in 
the first position, the bar-shaped element and the sealing element release the 
fluid flow path and in the second position, the bar-shaped element and the 
sealing element close the fluid flow path. The bar-shaped element is movable 
between the first and second position in a direction which is parallel to the A ~ 
direction of the fluid path along the bar-shaped element. Thus friction is ^ 
avoided as discussed above. Another advantage is that the assembling of the 
pressure control device can be carried out with a cylinder which forms the * 
walls of the chamber and which is fixed or not fixed. Known systems are bound 
by fixed values. 

EP-A-0 931 734 also discloses a pressure control device. This pressure 
control device is, however, not provided with a gastight chamber. Instead it 
comprises a chamber which is in open communication with the outside world 
wherein a spring is provided in the chamber for obtaining an additional force. 

EP-A-0 583 825 also discloses a pressure control device. This pressure 
control device, however, is accommodated in the dip tube. Further, it applies 
that it comprises a plunger which, unlike the present invention, is movable in 
a direction perpendicularly to the direction from the inflow opening to the 
outflow opening. This means that the closing and releasing of the fluid flow 
path take place in a particularly inaccurate manner. It also comprises a 
closing seal which is movable in a direction perpendicularly to the direction of 
the fluid path at the closing seal with the disadvantage. 
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Hereinafter, the invention will be further specified with reference to 
the accompanying drawings. In these drawings: 

Fig. la is a first possible embodiment of an assembly according to the 
invention; 

Fig. lb is a second possible embodiment of an assembly according to 
the invention; and 

Fig. 2 is a possible embodiment of a pressure control device of the 
assembly according to Figs, la and lb. 

In Fig. la, reference numeral 1 designates an assembly according to 
the invention. The assembly 1 comprises a package 2 which, in this example, 
consists of a can known per se, such as the can of an aerosol can. The assembly 
further comprises an outlet 4 located on top of the package 2. 

The outlet 4 is located on the outer side of the package. In this 
example, the outlet 4 comprises a push button, known per se, located on top of 
an aerosol can. Accordingly, outside the package, the outlet 4 comprises a shut- 
off valve 6, known per se, for opening and closing the outlet. The shut-off valve 
6 is opened when the push button 8 of the outlet 4 is pressed upon. An inner 
space 10 of the package 2 is partially filled with a fluid 12, in this example 
consisting of a liquid. The fluid is the product which is to be dispensed. The 
inner space 10 can, for instance, be filled with the liquid 12 for 90%. In the 
remaining space of the inner space 10, an inert gas 14 is present, such as, for 
instance, nitrogen. By means of the inert gas 14, serving as a propellant, there 
is created in the inner space of the package a high pressure for dispensing the 
liquid 12 via the outlet 4 when the push button 8 is actuated. 

The outlet 4 is further provided with an opening 20 for atomizing the 
liquid 12. When, in use, the push button 8 is actuated, liquid 12 is passed to 
the outlet 4 via the conduit 16, due to the pressure 2 prevailing m the package, 
and the liquid is sprayed in atomized condition from the outlet through the 
opening 20. Hence, described up to this point, the assembly acts as an aerosol 
can known per se. 
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However, according to the invention, the assembly further comprises a 
pressure control device 22 for feeding the fluid 12 (in this example a liquid) to 
the inlet via the pressure control device, at a predetermined, constant pressure 
which is independent of and less than the pressure prevailing in the inner 
space 10 of the package 2 and generated by means of the propellant 14. Via a 
conduit 16 (a so-called dip tube), the pressure control device is in fluid 
connection with the inner space 10 of the package 2. In this example, the 
conduit 16 extends to a position adjacent the bottom 18 of the package 2. 
Hence, the pressure control device is located between the outlet 4 and the . 
diptube 16. Further, the pressure control device is located in the proximity of 
the outlet. The pressure control device is connected to the outlet. Both the 
outlet and the pressure control device are located at the top side of the package 

* - 

2. 

In this example, the inflow opening 26 is connected to an open end of 
the conduit or diptube 16*. The other open end of the conduit 16' is located 
adjacent the bottom 18 of the package 2. 

A possible embodiment of the pressure control device 22 is shown in 

it? 

Fig. 2. The pressure control device 22 comprises a housing 24 comprising an 
inflow opening 26, an outflow opening 28 and a fluid flow path 30 extending in 
the housing 24 between the inflow opening 26 and the outflow opening 28. In 
this example, the fluid flow path 30 is indicated schematically by dotted lines. 

The inflow opening 26 is in fluid connection with the inner space of the 
package. The outflow opening 28 is in fluid connection with the outlet 4. In 
this example, the outflow opening 28 is connected to the outlet 4 located on the 
outside of the package 2. 

The pressure control device 22 further comprises a controllable seal 32 
for releasing and closing the fluid flow path 30. 

The pressure control device further comprises a pressure sensor 
element 34, included in the housing for movement between a first and a second 
position. In Fig. 2, the pressure sensor element 34 is in the first position. In 
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this example, the pressure sensor element 34 comprises a plunger 36 
accommodated in a chamber 38 formed in the pressure control device 22. In 
this example, the chamber 38 is of cylindrical design. The plunger is 
accommodated in the chamber 38 for movement in axial direction 40 between 
the first and the second position. The plunger is movable between the first and 
the second position in a direction parallel to a direction 39 (in this example a 
vertical direction)from the inflow opening to the outflow opening. 

The space 42 enclosed by the plunger 36 and the chamber 38 is filled 
with a gas for generating a predetermined force pressing the plunger 36 in a 
direction of the first position. In this example the predetermined gas pressure 
in the space 42 is higher than the atmospheric pressure. In the example of Fig. 
2, this direction is vertically downward. 

The pressure control device further comprises a bush-shaped part 44 
in which a channel 46 is formed. The fluid flow path 30 extends through the 
relevant channel. An open bottom side 48 of the channel 46 communicates 
with the inflow opening 26. An open top side 50 of the channel 46 is in fluid 
connection with the outflow opening 28, in this example via two openings 52, 
each opening provided in a sidewall 54 of the chamber 38. Both in the first and 
in the second position of the plunger 36, the openings 52 are below the plunger 
36, i.e. the openings 52 are located outside the space 42 enclosed by the 
chamber 38 and the plunger 36. 

In this example, the pressure control device comprises an a sealing 
element, such as a rubber ring 56, included in the channel 46. The rubber ring 
is attached to the housing, in this example to an inner wall of the channel 46. 
The controllable seal comprises a bar-shaped element 58 connected, outside 
the space 42 enclosed by the plunger 36 and the chamber 38, with the plunger 
36. In this example, the bar-shaped element 58 extends through the rubber 
ring 56 and has its bottom side provided with a knob 60. In the first position, 
the knob 60 and the sealing ring 56 are separated from each other to release 
the fluid path 30. When, in Fig. 2. the plunger 36 moves upward in vertical 
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direction, the plunger 36 will move from the first position to the second 
position. As a result, the knob 60 will likewise move upward and will, when 
the plunger 36 reaches its second position, abut against the bottom side of the 
rubber ring 56 to close off the fluid path 30. Hence, the plunger 36 is in the 
5 second position when the knob 60 has moved upward and abuts against the 
rubber ring 56. 

It also follows that the plunger 36 is movable between the first and 
the second position in a direction 39 parallel to the fluid path at the 
controllable seal 32, 60. It also follows that the controllable seal 32, 60 is 

10 movable in a direction 39 parallel to the fluid path at the controllable seal. 
This has the advantage that forces acting from the flow of fluid at the seal 
and/or plunger will not cause friction between the plunger and/or controllable 
seal on the one hand and the housing on the other hand during movement of 
the plunger and/or controllable seal. It also follows that the bar-shaped * 

15 element 58 is movable between the first and second position in a direction 39 
which is parallel to the direction of the fluid path along the bar-shaped 
element. This has the same advantage as discussed above. . : - 
A sealing element such as a sealing ring 68 is provided between the plunger 
and an inner wall 70 of the chamber 38 . The sealing ring 68 is attached to the 

20 plunger 36 so that the sealing ring is movable relative the chamber . The 
sealing ring 68 may be a rubber sealing ring. 

The bottom side 61 of the plunger 36 is exposed to the pressure 
prevailing in the fluid flow path downstream of the controllable seal 32, i.e. the 
pressure at the outflow opening 28. On the other hand, the top side 63 of the 

25 plunger 36 is exposed to the predetermined pressure present in the space 42. 
This predetermined pressure generates a predetermined force pressing the 
plunger 36 in a direction of the first position. Conversely, the pressure 
prevailing at the outflow opening 28 presses the plunger 36 in a direction of 
the second position. As a result, the pressure sensor element (the plunger 36) 

30 moves in the direction of the first position when the pressure prevailing in the 
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fluid flow path downstream of the seal drops below the pressure 
predetermined by the predetermined force. Further, the pressure sensor 
element 36 (the plunger 36) moves in the direction of the second position when 
the pressure prevailing in the fluid flow path downstream of the seal 32 rises 
above the pressure predetermined by the predetermined force. 

The above has as a result that the device operates as follows. In the - 
package 2, there prevails a pressure higher than the predetermined pressure 
at which the liquid 12 is to be dispensed via the outlet 4. When the outlet 4 is 
opened, the liquid 12 will flow into the pressure control device 22 via the 
diptube 16 and the inflow opening 26. The liquid 12 will then flow to the 
outflow opening 28 via the liquid flow path 30. Via the outflow opening 28, the 
liquid 12 flows further to the outlet 4. 

When the pressure of the liquid 12 at the outflow opening 28 rises 
above the predetermined, desired pressure, the pressure of the liquid at the 
bottom side 61 of the plunger 36 will likewise rise above the predetermined 
value. In this example, the predetermined constant pressure at which the 
liquid 12 is to be dispensed to the outlet 6 is equal to the pressure prevailing in 
the space 42. As a result, the plunger 36 will be moved upward. After all, the 
pressure in the space 42 is less than the pressure prevailing at the bottom side 
61 of the plunger 36. The plunger then moves from the first position in the 
direction of the second position. In and/or adjacent the second position, the 
plunger 36 will control the seal 32, 60, 56 such that it closes off the fluid path 
30. During closing of the fluid flow path 30, the pressure of the liquid at the 
outflow opening 28 will drop. This pressure drop continues until the pressure 
at the outflow opening 28 is equal to the pressure prevailing in the space 42. 
When the pressure of the liquid 12 at the outflow opening 28 threatens to drop 
below the pressure prevailing in the space 42, the plunger 36 will tend to move 
again in the direction of the first position. Consequently, the seal 32 will be 
controlled in such a manner that it will be slightly opened. As the seal 32 is 
opened again, the pressure at the outflow opening 28 will rise again, until the 
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seal 32 is closed again when the plunger 36 is moved up again due to the rising 
pressure. This process continues and leads to an equilibrium condition at 
which the pressure of the liquid 12 at the outflow opening 28 assumes the 
predetermined value determined by the predetermined pressure in the 
chamber 42, exerting the predetermined force on a top side 63 of the plunger. 

If the fluid 12 with which the package 2 is filled consists of a gas, the 
conduit 16 may even be omitted entirely. In that case, the gas 12 can flow 
directly through the pressure control device 22 via the inflow opening 26 and 
be fed to the outlet 4 at a predetermined pressure. Optionally, the propellant 
can be omitted, because the gaseous fluid 12 then provides for the pressure 
itself. 

Fig. lb shows a second embodiment of an assembly according to the 
invention. Here, parts corresponding to Fig. la are again provided with the 
same reference numerals. In this example, the pressure control device 22 is 
provided outside the package 2. In this example, the inflow opening 26 of the 
pressure control device 22 is in fluid connection with the inner space 10 of the 
package via the conduit 16. As is discussed in relation to Fig. 1, the conduit 16 
extends to a position adjacent the bottom 18 of the package 2. The outlet 4 in 
this example is formed by a collar 64 provided around the outflow opening 28 
of the pressure control device 22. The collar 64 may further comprise a shut-off 
valve for opening and closing the outflow opening 28. 

The package 2 may again be filled with a fluid 12 in the form of a 
liquid. The operation is again entirely identical as discussed in relation to 
Figs, la and lb. When the outflow opening 28 is opened, the liquid 12 will flow 
via the conduit 16 to the inflow opening 26 of the pressure control device 22, 
due to the pressure prevailing in the package 2. Next, the liquid 12 will leave 
the pressure control device 22 via the outflow opening 28 at said 
predetermined pressure. The fluid may again also consist of a viscous liquid, 
as discussed in relation to Figs, la and lb. In particular, however, it applies 
that the fluid consists of a gas such as nitrogen. The pressure of the nitrogen 
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will again be relatively high, as discussed herein above. In that case, the 
conduit 16 can be left out, with the inflow opening 26 of the pressure control 
device 22 being in direct fluid contact with the inner space 10 of the package. 
The collar 64 can then be connected, for instance via a rubber hose, to a device 
5 known per se for tapping beer. This device for tapping beer, known per se, 

should be fed with an inert gas at, preferably, constant pressure. The assembly 
according to Fig. lb is now capable of supplying this inert gas at the 
predetermined constant pressure. Also when a large amount of nitrogen has 
already been dispensed, as a result of which the package 2 is already partially 

10 empty, the nitrogen is still dispensed at the constant predetermined pressure, 
so that beer of a constant quality can be tapped. 

The invention is in no way limited to the embodiments outlined herein 
above. Thus, the predetermined force on the pressure sensor element/plunger 
34 may in addition be generated by means of a spring 66, as is shown in dotted 

15 lines in Fig. 2. The sealing element 56 may be attached to the bar shaped 

element 60 and being movable in a recess of the inner wall of the channel 46 
for releasing and closing the fluid path if the plunger moves between tie first 
and second position.. 

In this patent application, "a fluid" is also understood to mean a 
20 cream, paste, gel, powdery substance and possible combinations thereof. Such 
variants are each understood to fall within the framework of the invention. 
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Claims 



1. An assembly comprising a package and at least one outlet wherein, in 
use, an inner space of the package is filled with a fluid to be dispensed, 
wherein in the inner space of the package there prevails a pressure for 
enabling dispensing the fluid via the outlet, the assembly further comprising a 
pressure control device connected to the outlet adjacent the outlet, for feeding 
the fluid to the outlet via the pressure control device at a predetermined 
constant pressure which is independent of and less than the pressure 
prevailing in the inner space of the package, the pressure control device 
comprising a housing provided with an inflow opening, an outflow opening and 
a fluid flow path extending in the housing between the inflow opening and the 
outflow opening, the inflow opening being in fluid connection with the inner 
space of the package and the outflow opening being in fluid connection with 
the outlet, the pressure control device being located in the proximity of the 
outlet and further comprising a controllable seal for releasing and closing the 
fluid flow path and a pressure sensor element accommodated in the housing 
for movement between a first and a second position, the pressure sensor 
element in the first position controlling the controllable seal to release the 
fluid path and in the second position controlling the controllable seal to close 
off the fluid path, the pressure sensor element on the one hand being exposed 
to the pressure prevailing in the fluid path downstream of the controllable 
seal, and on the other being exposed to a predetermined force which, in use, 
determines the predetermined pressure, wherein, in use, the pressure sensor 
element moves in the direction of the first position when the pressure 
prevailing in the fluid flow path downstream of the seal drops below the 
predetermined pressure determined by the predetermined force and the 
pressure sensor element moves in the direction of the second position when the 
pressure prevailing in the fluid flow path downstream of the seal rises above 
the predetermined pressure determined by the predetermined force. 
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characterized in that the pressure control device comprises a gas tight 
chamber, the pressure sensor element comprising a plunger accommodated in 
the chamber for movement in an axial direction of the chamber between the 
first and the second position, the space enclosed by the plunger and the 
chamber being filled with a gas for generating said predetermined force and 
the plunger being movable between the first and the second position in a 
direction parallel to the direction of the fluid path at the controllable seal . 

2. An assembly according to claim 1, characterized in that the inflow 
opening of the pressure control device is connected to a diptube, so that the 
pressure control device is accommodated between the outlet and the diptube. 

3. An assembly according to any one of the preceding claims, characterized 
in that the outlet is located on a top side of the package. 

4. An assembly according to any one of the preceding claims, characterized 
in that the pressure control device is accommodated in the inner space of the 
package. 

5. An assembly according to any one of claims 1-3, characterized in that 
the pressure control device is provided outside the package. 

6. An assembly according to any one of the preceding claims, characterized 
in that the gas tight chamber is manufactured from a metal. 

7. An assembly according to any one of the preceding claims, characterized 
in that at the outside of the package, the outlet comprises a shut-off valve for 
opening and closing the outlet. 

8. An assembly according to any one of the preceding claims, characterized 
in that the outlet is mounted adjacent the outflow opening on the housing of 
the pressure control device. 

9. An assembly according to any one of the preceding claims, characterized 
in that the outlet is located on top of the pressure control device. 

10. An assembly according to any one of the preceding claims, characterized 
in that the pressure control device comprises a spring for generating a part of 
said predetermined force, the spring being accommodated in the space 
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enclosed by the plunger and the chamber and the spring pressing the plunger 
in the direction of the first position. 

11. An assembly according to any one of the preceding claims, characterized 
in that the pressure control device comprises at least one sealing element, such 
as a rubber ring and the controllable seal comprises a bar-shaped element, 
connected to the plunger, the sealing element extending around the bar- 
shaped element and being connected to a housing of the pressure control 
device, the fluid flow path extending through the sealing element, the sealing 
element and the bar-shaped element in the first position releasing the fluid 
flow path, and the sealing element and the sealing element in the second 
position closing the fluid flow path. 

12. An assembly according to claim 11, characterized in that, the bar- 
shaped element is movable between the first and second position in a which is 
parallel to the direction of the fluid path along the bar-shaped element. 

13. An assembly according to any one of the preceding claims, characterized 
in that the package, for instance, consists of an aerosol can or a bag-in-box. 

14. An assembly according to any one of the preceding claims, characterized 
in that the fluid consists of a gas or liquid which may or may not be viscous." 

15. An assembly according to any one of the preceding claims, characterized 
in that, in use, the inner space of the package is also filled with an inert gas 
for obtaining the pressure in the inner space of the package. 

16. An assembly according to any one of the preceding claims, characterized 
in that the gas pressure in the space is greater than an atmospheric pressure. 

17. An assembly according to any of the preceding claims, characterized in 
that the plunger is movable between the first and the second position in a 
direction parallel to a direction from the inflow opening to the outflow opening. 

18. An assembly according to any of the preceding claims, characterized in 
that the controllable seal is movable in a direction parallel to the fluid path at 
the controllable seal. 
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19 An assembly according to any of the preceding claims, characterized in 
that a sealing element being provided between the plunger and an inner wall 
of the chamber. 

20. An assembly according to claim 19, characterized in that the sealing 
element being attached to the plunger so that the sealing element being 
movable relative the chamber. 

21. A pressure control device arranged for use in the assembly according to 
any one of the preceding claims. 
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Fig. 2 
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